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(54) THIN-FILM MAGNETIC HEAD AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease a protruded recording quantity and to execute 
the recording and reproducing of signals in correspondence to the narrower pitches of 
track pitches by molding the medium-facing surface side of an upper layer core and part 
of the medium-facing surface side of a lower layer core to widths approximately equal to 
each other, thereby suppressing the spreading of the leak magnetic fields leaking from a 
magnetic gap. 

SOLUTION: The upper layer core 7 is so molded that part on the medium- facing 
surface side constitutes the width Wl corresponding to the recording tracks. The lower 
layer core 3 is so molded that part on the medium-facing surface side constitutes the 
width approximately equal to the width of the upper layer core 7 from the side facing 
the upper layer core 7 to a middle part in a thickness direction, i.e., the width 
approximately equal to the width Wl corresponding to the recording tracks. The leak 
magnetic fields leaking from the magnetic gap G of the thin-film magnetic head 1 



molded with the lower layer core 3 and the upper layer core 7 in the manner described 
above attain the distribution corresponding to the recording tracks without spreading 
on the lower layer core 3 as shown by arrows M. 
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CLAIMS 
[Claim(s)] 

[Claim 1] In the thin film magnetic head of the induction type with which the 
laminating of the upper core and lower layer core which consist of a magnetic 
film is carried out through a nonmagnetic membrane, and it comes to prepare a 
thin film coil between the above-mentioned upper core and a lower layer core It 
is fabricated by the width of face corresponding to [ nonmagnetic membrane / 
the above-mentioned upper core and / above-mentioned / at least ] a recording 
track in a medium opposed face side. The above-mentioned lower layer core 
The thin film magnetic head characterized by being fabricated by the width of 
face to which other parts serve as size from the width of face corresponding to 
the above-mentioned recording track while the medium opposed face side is 
fabricated by the width of face corresponding to the above-mentioned recording 



track from the side which adjoins the above-mentioned nonmagnetic membrane 
to the halfway section of the thickness direction. 

[Claim 2] The thin film magnetic head according to claim 1 to which thickness of 
the part currently fabricated by the width of face corresponding to the 
above-mentioned recording track of the above-mentioned lower layer core is 
characterized by considering as within the limits of 0.5-2.0 micrometers. 
[Claim 3] The thin film magnetic head according to claim 1 characterized by 
using a magnetic-recording medium for the record and/or the regenerative 
apparatus which perform record and/or playback on the both sides of the 
outward trip it runs towards a lower layer core side from the above-mentioned 
upper core side, and the return trip it runs towards the upper core side from the 
above-mentioned lower layer core side. 

[Claim 4] The laminating of the upper core and lower layer core which consist of 
a magnetic film is carried out through a nonmagnetic membrane. It faces 
manufacturing the thin film magnetic head of the induction type with which it 
comes to prepare a thin film coil between the above-mentioned upper core and a 
lower layer core. After the magnetic film used as the magnetic film and the 
above-mentioned nonmagnetic membrane used as the above-mentioned lower 



layer core, and the above-mentioned upper core forms the layered product 
which comes to carry out a laminating one by one Form a mask on this layered 
product and it etches into the halfway section of the thickness direction of the 
magnetic film which serves as the above-mentioned lower layer core from the 
magnetic film side used as the above-mentioned upper core of this layered 
product at least, applying a medium opposed face side. The manufacture 
approach of the thin film magnetic head characterized by fabricating this part to 
the width of face corresponding to a recording track. 

[Claim 5] The manufacture approach of the thin film magnetic head according to 
claim 4 characterized by fabricating the magnetic film used as the 
above-mentioned lower layer core within the limits of 0.5-2.0 micrometers from 
the above-mentioned upper core side to the width of face corresponding to a 
recording track in the thickness direction. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The laminating of the upper core and lower layer core 
which consist of a magnetic film is carried out through a nonmagnetic membrane, 
and this invention relates to the thin film magnetic head and its manufacture 
approach of the induction type with which it comes to prepare a thin film coil 
between the above-mentioned upper core and a lower layer core. 
[0002] 



[Description of the Prior Art] In the field of magnetic recording, the magnetic 
head recordable on a high coercive force medium by the RF as the magnetic 
head used for record is demanded as the densification of recording density and 
RF-ization of a record frequency progress. The thin film magnetic head which 
carries out thin film formation of a magnetic core or the coil is developed in order 
to meet such a demand, and it is put in practical use as the magnetic head for 
record in a hard disk system etc. 

[0003] This thin film magnetic head is equipped with the lower layer core and the 
upper core which consist of a magnetic film. The other end side estranged from 
the medium opposed face is connected mutually magnetically, and the lower 
layer core and the upper core constitute the closed magnetic circuit while the 
end side used as a medium opposed face counters through the gap film. 
[0004] Moreover, the thin film magnetic head is equipped with the thin film coil 
looped around between the lower layer core and the upper core. This thin film 
coil is formed for example, in the shape of a spiral, and the edge by the side of 
inner circumference and the edge by the side of a periphery are connected with 
the external electrode. 

[0005] When recording a signal using this thin film magnetic head, the current 



according to a record signal is first supplied to a thin film coil. A thin film coil 
generates the field according to the supplied current. This field flows the closed 
magnetic circuit constituted by a lower layer core and the upper core. 
[0006] Since the medium sliding-surface side has countered through the gap film 
at this time, a leakage field generates a lower layer core and the upper core from 
this part. And he is trying for the thin film magnetic head to record a signal on a 
magnetic-recording medium by impressing this leakage field to a 
magnetic-recording medium. 

t 

[0007] Generally the recording width of the signal recorded on a 
magnetic-recording medium by this thin film magnetic head is determined by the 
width of face by the side of the medium opposed face of the upper core. That is, 
in the thin film magnetic head, as shown in drawing 13 , width of face W1 by the 
side of the medium opposed face of the upper core 1 01 is made smaller than the 
width of face W2 by the side of the medium opposed face of the lower layer core 
102, and the width of face of the leakage field produced between the lower layer 
core 102 and the upper core 101 is restricted to the width of face according to 
the width of face by the side of the medium opposed face of the upper core 101 . 
[0008] 



[Problem(s) to be Solved by the Invention] By the way, in the tape streamer 
system which the magnetic head is slid to the magnetic tape it runs, and 
performs record playback of the signal to a magnetic tape, in order to raise 
drawing speed in recent years, the bidirectional record which records on the both 
sides of the outward trip of a magnetic tape and a return trip is in use. 
[0009] An assumption of using the above-mentioned thin film magnetic head for 
the system which performs such bidirectional record produces the problem that 
the recording widths of a signal differ in an outward trip and a return trip. That is, 
in the thin film magnetic head, distribution of the leakage field produced between 
the lower layer core 102 and the upper core 101 serves as a form which spread 
in the lower layer core 102 side, as the drawing 13 Nakaya mark M shows. 
Therefore, if a magnetic tape slides in the direction of drawing 13 Nakaya mark B 
to the recording width of the signal recorded on a magnetic tape turning into the 
width of face W1 almost equal to the width of face of the upper core 101 if a 
magnetic tape slides in the direction of drawing 13 Nakaya mark A to this thin 
film magnetic head, the recording width of the signal recorded on a magnetic 
tape will serve as W3 which spread rather than W1 . 

[0010] Thus, if the recording widths of the signal recorded in an outward trip and 



a return trip differ, it will become difficult to form the pitch of a recording track into 
a ** pitch, and to aim at improvement in recording density. Namely, although 
record of a signal will be appropriately performed in case a magnetic tape slides 
in the direction of A if the width of face of a recording track is set as width of face 
almost equal to the recording width W1 of the signal recorded when a magnetic 
tape slides in the direction of A It is the part (hereafter, this part is called flash 
Records Department and the amount of records recorded on this flash Records 
Department S is called amount of flash records.) which spread rather than the 
recording width W1 of a recording width W2 when a magnetic tape slid in the 
direction of B. It interferes in an adjoining recording track and becomes the 
cause of the noise at the time of playback. 

[0011] If width of face of the upper core 101 of the thin film magnetic head is 
made small so that recording-width W3 may become smaller than the width of 
face of a recording track, the recording width W1 of the signal recorded when a 
magnetic tape slides in the direction of A will become small too much, outputting 
will become insufficient, and it will become impossible to perform suitable 
playback that the interference to such an adjoining truck of the flash Records 
Department should be avoided. 



[0012] Thus, in order to reduce the amount of flash records which checks ** 
pitch-ization of a recording track, it is possible to constitute the thin film magnetic 
head so that the width of face by the side of the medium opposed face of the 
lower layer core 102 may become equal to the width of face by the side of the 
medium opposed face of the upper core 101. However, when the width of face 
by the side of the medium opposed face of the lower layer core 102 and the 
width of face by the side of the medium opposed face of the upper core 101 are 
set as equal width of face in this way, the alignment of the lower layer core 102 
and the upper core 101 at the time of thin film magnetic-head manufacture 
becomes difficult and a location gap arises among both, there is a problem that a 
desired recording width is no longer obtained. 

[0013] Then, this invention aims to let manufacture offer the easy thin film 
magnetic head and its manufacture approach while it reduces the amount of 
flash records and corresponds to narrow track pitch-ization. 
[0014] 

[Means for Solving the Problem] The thin film magnetic head concerning this 
invention is originated that the above-mentioned technical problem should be 
solved. In the thin film magnetic head of the induction type with which the 



laminating of the upper core and lower layer core which consist of a magnetic 
film is carried out through a nonmagnetic membrane, and it comes to prepare a 
thin film coil between the upper core and a lower layer core The upper core and 
the nonmagnetic membrane are fabricated at least by the width of face 
corresponding to a recording track in a medium opposed face side. A lower layer 
core While the medium opposed face side is fabricated by the width of face 
corresponding to a recording track from the side which adjoins a nonmagnetic 
membrane to the halfway section of the thickness direction, it is characterized by 
being fabricated by the width of face to which other parts serve as size from the 
width of face corresponding to a recording track.. 

[0015] the width of face by the side of the medium sliding surface of the upper 
core and the width of face to the halfway section of the thickness direction by the 
side of the medium sliding surface of a lower layer core set this thin film 
magnetic head both as the width of face corresponding to a recording track - 
having - **** - abbreviation - since it considers as equal width of face, 
reduction of the amount of flash records is achieved. 

[0016] Moreover, the manufacture approach of the thin film magnetic head 
concerning this invention It is originated that the above-mentioned technical 



problem should be solved, and the laminating of the upper core and lower layer 
core which consist of a magnetic film is carried out through a nonmagnetic 
membrane. It faces manufacturing the thin film magnetic head of the induction 
type with which it comes to prepare a thin film coil between the upper core and a 
lower layer core. After the magnetic film used as the magnetic film and 
nonmagnetic membrane used as a lower layer core, and the upper core forms 
the layered product which comes to carry out a laminating one by one It is 
characterized by forming a mask on this layered product, etching into the 
halfway section of the thickness direction of the magnetic film which serves as a 
lower layer core from the magnetic film side used as the upper core of this 
layered product at least, applying a medium opposed face side, and fabricating 
this part to the width of face corresponding to a recording track. 
[0017] According to the manufacture approach of this thin film magnetic head, 
the thin film magnetic head which can reduce the amount of flash records can be 
manufactured easily, without passing through the complicated stroke of the 
alignment of the upper core and a lower layer core. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 



is explained with reference to a drawing. 

[0019] Here, the example which constituted the thin film magnetic head 
concerning this invention as the magnetic head used for a tape streamer system 
is explained. In addition, the thin film magnetic head concerning this invention is 
not limited to this example, and may be constituted as a head for record of the 
magnetic head of a laminating mold [ in / a hard disk system ]. 
[0020] The thin film magnetic head 1 concerning this invention is equipped with 
the base substrate 2 which consists of an ingredient excellent in sliding 
properties, such as a non-magnetic material of an aluminum203-TiC system, 
and a non-magnetic material of a CaO-Ti02-NiO system, and a wear property as 
shown in drawing 1 . On this base substrate 2, the lower layer core 3 which 
consists of a metal magnetic material is formed. As a metal magnetic material 
used for this lower layer core 3, the amorphous alloy of Co system, the 
microcrystal ingredient of Fe system, a permalloy, etc. are mentioned, for 
example. This lower layer core 3 is formed on the base substrate 2 so that it may 
be outside exposed of that end side from medium opposed face 1a of the thin 
film magnetic head 1. 

[0021] On the lower layer core 3, the gap film 4 is formed except for the other 



end of the side estranged from medium sliding-surface 1a. Sputtering etc. 
comes to carry out thin film formation of the nonmagnetic non-conductive 
ingredient of aluminum203 grade, the edge by the side of medium 
sliding-surface 1a intervenes between the lower layer core 3 and the upper core 
7 mentioned later, and this gap film 4 acts as magnetic gap G. 
[0022] On the gap film 4, the thin film coil 5 which consists of electrical 
conducting materials, such as Cu, is formed. This thin film coil 5 is formed for 
example, in the shape of a spiral, and the edge by the side of inner 
circumference and the edge by the side of a periphery are connected with the 
external electrode. 

[0023] Moreover, on the gap film 4, while protecting the thin film coil 5, the coil 
protective coat 6 for aiming at the insulation with this thin film coil 5 and the 
upper core 7 mentioned later is formed. This coil protective coat 6 consists of 
polymeric materials, such as a resist, and it is prepared on the gap film 4 so that 
the thin film coil 5 may be covered. 

[0024] On the lower layer core 3 in which the gap film 4, the thin film coil 5, and 
the coil protective coat 6 were formed, respectively, the upper core 7 which 
consists of a metal magnetic material is formed. Besides, the layer core 7 is 



formed so that it may be outside exposed of that end side from medium 
sliding-surface 1a of the thin film magnetic head 1. And the end section by the 
side of medium sliding-surface 1a of this upper core 7 has countered through the 
gap film 4 with the end section by the side of medium sliding-surface 1a of the 
lower layer core 3. Moreover, the other end of the side estranged from medium 
sliding-surface 1a of this upper core 7 is connected with the other end estranged 
from medium sliding-surface 1a of the lower layer core 3, and the closed 
magnetic circuit is constituted by the upper core 7 and the lower layer core 3. 
[0025] As a metal magnetic material besides used for the layer core 7, the 
amorphous alloy of Co system **, the microcrystal ingredient of Fe system, a 
permalloy, etc. are mentioned like the lower layer core 3. 
[0026] On the upper core 7, the protective coat 8 for protecting this upper core 7 
is formed. Sputtering etc. comes to carry out thin film formation of the 
nonmagnetic non-conductive ingredient of for example, aluminum203 grade, 
and, as for this protective coat 8, flattening of the top face is carried out. 
[0027] On the upper core 7, the protective group plate "9 which consists of an 
ingredient excellent in sliding properties, such as a non-magnetic material of an 
aluminum203-TiC system and a non-magnetic material of a CaO-Ti02-NiO 



system, and a wear property like the base substrate 2 is joined. The thin film 
magnetic head 1 of this example is considered as the configuration which 
pinches the lower layer core 3 and the upper core 7 which constitute a closed 
magnetic circuit with the base substrate 2 and the protective group plate 9 in this 
way, and the thin film coil 5, and is made as [ obtain / to a magnetic tape / by this 
/ suitable hit width of face ]. 

[0028] The thin film magnetic head 1 constituted as mentioned above will 
generate the field according to the current to which the thin film coil 5 was 
supplied, if the current according to a record signal is supplied to the thin film coil 
5. This field flows and reveals outside the closed magnetic circuit constituted by 
the lower layer core 101 and the upper core 102 as a leakage field from 
magnetic gap G which is a gap by the side of medium opposed face 1a of the 
lower layer core 3 and the upper core 7. And he is trying for the thin film 
magnetic head 1 to record a signal on this magnetic tape by being impressed by 
the magnetic tape it runs in both directions of the direction which shows this 
leakage field by the drawing 1 Nakaya mark A, and the direction shown by the 
drawing 1 Nakaya mark B. 

[0029] by the way, the part which counters on both sides of the gap film 4 by the 



side of medium opposed face 1a as the lower layer core 3 and the upper core 7 
which constitute the closed magnetic circuit of this thin film magnetic head 1 are 
shown in drawing 2 - mutual -- abbreviation - it is fabricated by equal width of 
face. That is, in this thin film magnetic head 1, the upper core 7 is fabricated so 
that the part by the side of medium opposed face 1a may serve as the width of 
face W1 corresponding to a recording track, moreover, the halfway section of a 
side to the thickness direction where a part of lower layer core 3 by the side of 
medium opposed face 1a counters with the upper core 7 in this thin film 
magnetic head 1 - applying - the upper core 7 and abbreviation -- the equal 
width of face W1, i.e., the width of face corresponding to a recording track, and 
abbreviation - it is fabricated so that it may become equal width of face. 
[0030] The leakage field revealed outside from magnetic gap [ of the thin film 
magnetic head 1 which requires the lower layer core 3 and the upper core 7 for 
this invention fabricated as mentioned above ] G takes the distribution 
corresponding to a recording track, without spreading in the lower layer core 3 
side, as the drawing 2 Nakaya mark M shows. Therefore, even if this thin film 
magnetic head 1 is used as the magnetic head which records to the magnetic 
tape it runs in both directions of an outward trip and a return trip, it can reduce 



the amount of flash records and can perform suitable record. 
[0031] In the thin film magnetic head 1 concerning this invention the amount of 
flash records the width of face W1 corresponding to the recording track of the 
lower layer core 3, and abbreviation it becomes equal width of face - as - a 
shaping **** part (this part is hereafter called narrow section 3a.) If the amount of 
flash records is reduced as thickness of this narrow section 3a is enlarged 
depending on thickness, and thickness of narrow section 3a is carried out to 
more than fixed, the amount of flash records will become so small that it cannot 
judge. 

[0032] The relation between the thickness of narrow section 3a of this lower 
layer core 3 and the amount of flash records is shown in drawing 3 . In addition, 
width of face by the side of medium opposed face 1a of the upper core 7 and 
width of face of narrow section 3a of the lower layer core 3 are set to about 30 
micrometers here. The record pattern recorded on the magnetic tape by this thin 
film magnetic head 1 was observed using MFM using the thin film magnetic 
head 1 which set the gap length of magnetic gap G as about 2 micrometers, and 
each amount of flash records at the time of changing the thickness of narrow 
section 3a of the lower layer core 3 was measured. Moreover, the width of face 



of about 6 micrometers and the whole lower layer core 3 is set [ the thickness of 
the upper core 7 of this thin film magnetic head 1 ] as about 50 micrometers for 
the thickness of about 6 micrometers and the whole lower layer core 3. In this 
drawing 3 , an axis of abscissa shows the thickness of narrow section 3a of the 
lower layer core 3, and the axis of ordinate shows the measured amount of flash 
records. 

[0033] When the lower layer core is not fabricated like the conventional thin film 
magnetic head by the width of face corresponding to a recording track when the 
thickness of narrow section 3a of the lower layer core 3 is 0 namely, so that this 
drawing 3 may show, the amount of flash records is about 6 micrometers. In the 
system by which the track pitch was set as 34 micrometers in this case, it will 
interfere in the recording track with which the amount of flash records for 2 
micrometers adjoins. 

[0034] On the other hand, when thickness of narrow section 3a of the lower layer 
core 3 is set to 0.5 micrometers, the amount of flash records is reduced by about 
2 micrometers. If the amount of flash records can be reduced to this extent, it 
can respond to ** pitch-ization of a recording track enough. Furthermore, if the 
thickness of narrow section 3a of the lower layer core 3 is increased to about 2.0 



micrometers, the amount of flash records will become so small that it cannot 
judge. 

[0035] As for the thickness of narrow section 3a of the lower layer core 3, in the 
thin film magnetic head 1 which starts this invention from the above thing, it is 
desirable to be referred to as about 0.5-2.0 micrometers. 
[0036] the thin film magnetic head 1 concerning this invention was explained 
above - as narrow section 3a by the side of medium opposed face 1a of the 
medium opposed face 1a side of the upper core 7, and the lower layer core 3 -- 
mutual - abbreviation - it is fabricated by equal width of face, and since he is 
trying to stop the breadth of the leakage field revealed from magnetic gap G, the 
amount of flash records is reduced, and record and playback of a signal can be 
performed appropriately, corresponding to ** pitch-ization of a track pitch. [0037] 
Next, the manufacture approach of the thin film magnetic head 1 concerning this 
invention is explained. 

[0038] In case this thin film magnetic head 1 is manufactured, as shown in 
drawing 4 , the nonmagnetic substrate 10 which finally turns into the base 
substrate 2 of the thin film magnetic head 1 is prepared first. And polish 
processing etc. is performed to the principal plane of this nonmagnetic substrate, 



and flattening of this field is carried out. 

[0039] Next, as shown in drawing 5 , the metal magnetic material 1 1 used as the 
lower layer core 3 is formed by sputtering etc. on the principal plane of the 
nonmagnetic substrate 10 by which flattening was carried out. And this metal 
magnetic film 1 1 is processed into the pattern of the predetermined lower layer 
core 3. After forming a predetermined resist pattern in a FOTORISO process 
and specifically performing physical etching by technique, such as ion milling, by 
using this resist pattern as a mask, the pattern of the predetermined lower layer 
core 3 is obtained by exfoliating a photoresist. At this time, the pattern width of 
face of the lower layer core 3 is set up so that it may become size from the width 
of face of a recording track. 

[0040] Next, the flattening film 12 which consists of aluminum203 grade on the 
nonmagnetic substrate 10 with which the metal magnetic film 11 used as the 
lower layer core 3 was formed is formed, and polish processing is performed to 
this flattening film 12 until it is exposed of the front face of the metal magnetic 
film 1 1 used as the lower layer core 3. 

[0041] Next, as shown in drawing 6 , the nonmagnetic non-conductive ingredient 
13 used as the gap film 4 is formed by sputtering etc. on this field by which 



flattening was carried out. And the nonmagnetic non-conductive film 13 with 
which the side [ it estranged from the side / back end /, i.e., set to medium 
opposed face 1a, / the side / of lower layer core 3 pattern ] was formed upwards 
in part is removed, and lower layer core 3 pattern of this part is made to expose 
outside, as shown in drawing 7 . 

[0042] Next, as shown in drawing 8 , the thin film coil 5 which consists of Cu etc. 
is formed on the nonmagnetic non-conductive film 13 used as the gap film 4. 
After forming the plating substrate film on the nonmagnetic non-conductive film 
13, a predetermined resist pattern is formed in a FOTORISO stroke, and, 
specifically, copper-sulfate plating etc. is performed. Then, a resist pattern is 
exfoliated and the thin film coil 5 of a spiral configuration is formed by performing 
ion milling processing etc. and etching the substrate film. And on the 
nonmagnetic non-conductive film 13 with which the thin film coil 5 was formed, 
the polymeric materials 14, such as a resist used as the coil protective coat 6, 
are formed, and flattening of the front face is carried out. 
[0043] Next, as shown in drawing 9 , the metal magnetic material 15 with which a 
front face serves as the upper core 7 on the polymeric-materials film 14 by which 
flattening was carried out is formed by sputtering etc. And etching processing is 



performed to the metal magnetic film 15 used as this upper core 7, and the 
upper core 7 of a predetermined configuration is formed. At this time, it is made 
to perform, etching processing to the halfway section of that thickness direction 
also to the pattern of the nonmagnetic non-conductive film 13 not only used as 
the metal magnetic film 15 used as the upper core 7 but the gap film 4, and the 
lower layer core 3. 

[0044] As shown in drawing 10 , specifically, the predetermined resist pattern 16 
is first formed on the metal magnetic film 15 used as the upper core 7 in a 
FOTORISO process. The pattern width of face of the resist pattern at this time is 
set as the width of face corresponding to the width of recording track of a desired 
recording track. Next, physical etching is performed by technique, such as ion 
milling, by using this resist pattern 16 as a mask. While fabricating the width of 
face by the side of medium opposed face 1 a of the upper core 7 and gap film 4 ** 
so that it may become the width of face corresponding to the width of recording 
track of a recording track The upper core 7 of the lower layer core 3 and a part of 
width of face of the side which counters are fabricated so that it may become the 
width of face corresponding to the width of recording track of a recording track, a 
resist pattern 16 is removed, and the desired lower layer core 3 and the desired 



upper core 7 of a configuration are obtained. 

[0045] Etching at this time is performed by zero - ten angles of incidence, and, 
as for the amount of etching, it is desirable to set up so that the thickness of the 
part fabricated so that it might become the width of face corresponding to the 
width of recording track of the recording track of the lower layer core 3 may be 
set to 0.5-2.0 micrometers. 

[0046] Next, as shown in drawing 11 , the nonmagnetic non-conductive 
ingredient 17 used as a protective coat 8 is formed, and flattening of the front 
face is carried out so that the upper core 7 may be covered. 
[0047] Next, as shown in drawing 12 , it joins using adhesives, such as an epoxy 
resin, the nonmagnetic substrate 18 which turns into the protective group plate 9 
on the nonmagnetic non-conductive film 17 with which flattening of the front face 
was carried out is cut to a chip size, and cylinder polish processing is performed 
to the part used as medium opposed face 1a. Thereby, the thin film magnetic 
head 1 previously shown in drawing 1 is completed. 

[0048] As mentioned above, the thin film magnetic head 1 which can reduce the 
amount of flash records can be manufactured easily, without passing through 
the complicated stroke of the alignment of the upper core 7 and the lower layer 



core 3, if the thin film magnetic head 1 is manufactured. 
[0049] 

[Effect of the Invention] the thin film magnetic head concerning this invention - 
the part by the side of the medium opposed face of the medium opposed face 
side of the upper core, and a lower layer core - mutual -- abbreviation -- it is 
fabricated by equal width of face, and since he is trying to stop the breadth of the 
leakage field revealed from a magnetic gap, the amount of flash records is 
reduced, and record and playback of a signal can be performed appropriately, 
corresponding to ** pitch-ization of a track pitch. 

[0050] Moreover, after the magnetic film used as the magnetic film and 
nonmagnetic membrane used as a lower layer core, and the upper core forms 
the layered product which comes to carry out a laminating one by one according 
to the manufacture approach of the thin film magnetic head concerning this 
invention Form a mask on this layered product and it etches into the halfway 
section of the thickness direction of the magnetic film which serves as a lower 
layer core from the magnetic film side used as the upper core of this layered 
product at least, applying a medium opposed face side. The thin film magnetic 
head which can reduce the amount of flash records can be manufactured easily, 



without passing through the complicated stroke of the alignment of the upper 
core and a lower layer core, since he is trying to fabricate this part to the width of 
face corresponding to a recording track. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is important section drawing of longitudinal section of the thin film 
magnetic head concerning this invention. 

[Drawing 2] It is the mimetic diagram which saw the upper core and lower layer 
core of the above-mentioned thin film magnetic head from the medium 
sliding-surface side. 

[Drawing 3] It is drawing showing the relation between the thickness of the 
narrow section of a lower layer core, and the amount of flash records. 
[Drawing 4] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
of the nonmagnetic substrate used as a base substrate. 

[Drawing 5] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition that the metal magnetic film and flattening film used as a 
lower layer core were formed. 

[Drawing 6] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition that the nonmagnetic non-conductive film used as the gap 



film was formed. 

[Drawing 7] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition that the nonmagnetic non-conductive film by the side of 
the back end of a lower layer core pattern formed upwards in part was removed. 
[Drawing 8] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition that the thin film coil and the coil protective coat were 
formed. 

[Drawing 9] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition that the metal magnetic film used as the upper core was 
formed. 

[Drawing 10] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is the mimetic diagram showing 
signs that the upper core and a lower layer core are fabricated. 
[Drawing 11] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 



showing the condition that the nonmagnetic non-conductive ingredient used as a 
protective coat was formed. 

[Drawing 12] It is drawing explaining the production process of the 
above-mentioned thin film magnetic head, and is drawing of longitudinal section 
showing the condition of having joined the nonmagnetic substrate used as a 
protective group plate. 

[Drawing 13] It is a mimetic diagram explaining the relation between the upper 
core of the conventional thin film magnetic head, and a lower layer core. 
[Description of Notations] 

1 Thin Film Magnetic Head, 2 Base Substrate, 3 Lower Layer Core, 3a Narrow 
Section, 4 Gap Film, 5 Thin Film Coil, 6 Coil Protective Coat, 7 The Upper Core, 
8 Protective Coat, 9 Protective-Group Plate 
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